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1.0 Summary

The Red Lodge Coal Field is located in Carbon County, Montana, in
and around the Cities of Red Lodge and Bear Creek, Montana. With the
exception of the old Brophy Mine now operated by Beartooth Mining Company,
mining operations have ceased. Mining was primarily accomplished by
underground mining techniques. HoweVer, surface mining was attempted in
three separate areas near Bear Creek.

At Teast nine separate coal seams (No. 1, 1%, 2, 3, 4, 4%, 5, 6 and
7) up to eight feet thick exist within the study area dipping from 20°
to 5° to the southwest. The coal is qua1{£ative1y described as a good
grade of subbituminous coal of the Fort Union.Formation. Mining was
primarily confined to six coal seams (No. 1, 1%, 2, 3, 4, 5 and 6).

Kiewit Mining & Engineering Co. (KM&E) was contracted by the Montana
Department of State Lands (DSL) Abandoned Mine Reclamation Bureau on
October 18, 1982, to prepare a comprehensive engineering reclamation
plan for the abandoned mines in the Red Lodge Coal Field. The work
under this contract was divided.into two parts (Phase I and II). Phase
I, which this report details, was to carry out general studies of im-
pacts of the Abandoned Mine Land (AML) sites to the surrounding pop-
u]afions and the environment and to develop alternate reclamation plans
and recommended reclamation plans. Phase II, which will be completed
after review by DSL of Phase I, will deve]opvengineering plans and
specifications for reclamation construction.

Included in this report is a study of the abandoned mine lands and‘
reclamation plans. The study of the abandoned mine land includes a

Titerature search, soil and overburden testing, hydrology analysis,
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geotechnical studies and AML site inventories. The reclamation plan
details reclamation alternatives, costs and recommendations. Also,-
included in the reclamation plan is an analysis of the sources of pol-
Tution, the effects of the pollution and recommended environmental
monitoring.
The recommendations contained within this report are based upon
KM&E's opinion of the host cost effective solution to mitigating AML
related problems of the Red Lodge Area. No warranty is<§ffffffff_ff\ hypp3§ﬁ;§
implied as to the accuracy of those recommendations or the assumptions %““&%‘
leading to them.

The estimated cost to reclaim the area studied using our recom-

mended reclamation plans would be approximately $3,120,000.

e il
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2.0 Introduction

In August of 1982, KM&E was contacted by DSL to submit pre-bid
information along with six other engineering or environmental firms.
KM&E was selected to submit a detailed scope of work and fee schedule.
On October 13, 1982, the Montana Department of State Lands (DSL) Bureau
of Abandoned Mine Reclamation selected Kiewit Mining & Engineering Co.
(KM&E) to provide an engineering reclamation plan for the Red Lodge Coal
Field. Kiewit Mining & Engineering Co. started work on the project on
October 18, 1982. |

This report is a comprehensive documentation of the results of
Phase I of the project. The objective of Phase I was to provide general
studies of impacts to the surrounding populations and the environment so
as to develop a reclamation plan which would eliminate the AML associated
hazards.,

Keeping in mind the objective of Phase I, the study included a
Titerature search, water quality testing, soil and overburden quality
testing, geotechnical testing and site inventories. The literature
search was conducted to provide background information on the individual
mines within the Red Lodge Coal Field. The literature search uncévered
mine maps, mine plans, production figures, past water quality problems,
locations of mine openings, and mining practices.

Surface water, groundwater and mine discharge were sampled to
determine both quality and quantity. Soil and overburden samp]es>from
mine disturbed areas were collected so that representative data for the
entire study area could be obtained. The samples were analyzed to

determine soil fertility and for presence of toxic material.
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Because of relatively inconclusive results of past geotechnical
studies conducted with seismic surveys, a seismic survey was not con-
ducted. A drilling program was conducted to substantiate the accuracy
of the underground mine plans, determine the characteristics of the roof
material, substantiate evidence of underground rooms remaining open and
determine the depth of such openings. Also, if caving or subsidence had
occurred, the height to which such caving had advanced.

A site-by-site inventory was conducted to determine the size and
number of abandoned structures, the location and condition of portals,
the estimated volume and Tocation of gob and spoil piles, and the number,
location and extent of surface subsidence.

Once the site study was completed, a reclamation plan was devel-
oped. The plan integrates the results of the AML study and identifies
and locates all hazards to public health and safety and/or the environ-
ment and provides options and recommendations for measures to abate
these hazards. The reclamation plan includes sources and effects of
pollution, rec1émation alternatives, recommended reclamation, rec-
lamation costs, and recommended environmental monitoring.

KM3E used personnel from several intercompany departments. With

the exception of the Titerature search, which was conducted by Robert A, dft&335(
. N A b»f*b’i%

Murray of Western Interpretive Service, all of the work was accomplished Kﬁi;ﬁ ﬂv
et b

- € ¢
by KM&E. Personnel from KM&E's Hydrology and Soil Science Departments }mfaili

were responsible for water and soil studies respectively. The drilling
for geotechnical studies was accomplished by KM&E's Exp]oration'Depart—
ment. Water and soil chemical analysis weré completed by KM&E's Environ-
mental Lab. Engineers from the Special Projects Department developed

the reclamation plan and costs with the coordinated effort of the other

departments. »
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This report contains several sections which detail the work that
was performed. These sections are capsulized as follows:

Section 3 - "Abandoned Mine Land Study" contains a discussion of
the Titerature search, hydrology, soil and overburden, geotechnical
study and site inventories. |

Section 4 - "Reclamation Plan" contains a discussion of sources of
pollution, effects of pollution, reclamation plan alternatives, recom-
mended environmental monitoring, recommended reclamation plans and
reclamation costs.

Section 5 - "Area-by-Area Reclamation Plan" details the reclamation
plan on an area-by-area basis.

Section 6 - "Appendix" contains detailed reports on the Abandoned
Mine Land Study including the 1literature search, the hydrology, the soil

and overburden, and the geotechnical studies.
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3.0 Abandoned Mine Land Study

3.1 Terms of Reference

The abandoned mine land study was conducted to address five dif-
ferent facets of the abandoned mines in the Red Lodge Coal Field.
Included in the abandoned mine land study is a literature search, hy-
drology study, soil and overburden analysis, geotechnical study and site
inventory. A Titerature search of site specific abandoned mine land
records was conducted to determine the location of open shafts, adits
and mining practices. Production figures, past water quality problems
and the last mine operator were investigated in the literature search.

The hydrology study analyzed water qualify to ascertain the degree
of surface and groundwater pollution. Abandoned mines in the area
discharging mine drainage were identified. Discharge rates and chemical
analysis of mine drainage were measured. Local landowners were con-
tacted to determine the Tocation of shallow aquifer wells. Surface
water samples were taken at strategic locations to isolate the source
and magnitude of the pollution.

SofT and overburden samples were collected adjacent to and over
abandoned mine areas to insure that representative data for the entire
study area would be obtained. The samples were analyzed to determine
soil fertility and/or the presence of toxic material. The analysis of
soil and overburden data provided the basis for the development of
reclamation techniques for the area.

A geotechnical study was conducted in the form of pTug hole drilling
to ascertain the present condition of known workings, verify historical

mine maps and help confirm the theory for existing surface subsidence.
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Drilling was utilized to determine the existence of voids, their depth,_
whether caving had occurred and the characteristics of the roof material.

Site-by-site inventories were taken to determine the size and
location of abandoned structures, the presence of open portals, the
extent and Tocation of subsidence and the Tocation and quantity of gob
or spoil piles. The size of abandoned structures was determined and the
Tocation of the structures was noted on maps. Portals were located and e
the condition noted. Air at selected open portals was sampled for é“‘ﬂ?%%;:&
methane and carbon monoxide. Subsidences were also measured and noted
on maps. Gob and spoil piles were measured and the quantity of the
material estimated.

In order to facilitate the development of the reclamation plan and
the abandoned mine Tand study, the Red Lodge Coal Field was divided into
five topographical areas (see Exhibit MNo. 2). For convenience the areas
were named as follows:

/ Red Lodge Area

] Scotch Coulee Area
% Bear Creek Area

4 Foster Gulch Area
S Virtue Gulch Area.

The "Red Lodge Area" includes the abandoned mines in and around the
city of Red Lodge. This area consists of the following sites as de-
scribed in the Montana Department of State Lands request of proposals of
August 23, 1982:

f Red Lodge Dump

L Red Lodge Mines and Subsidence

5Red Lodge Airport Dump (Added at a later date)
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The "Scotch Coulee Area" includes the abandoned mines lying im-
mediately to the north of Scotch Coulee and Bear Creek which are north
of Montana State Highway No. 308. This area consists of the following
sites as described in the DSL request for proposals:

Y Bear Creek Dump

5 Smith Mine

\, Washoe Strip Mine
7Washoe Dump

< Coulee Mine

i The "Bear Creek Area" includes the abandoned mines lying along Bear
Creek which are south of Montana State Highway No. 308. " This area
consists of the following sites:

|0 Burns Mine

ji Highway Mine

[3. Smith Mine (minor)

19 Bear Creek Strip Mine

;;,The Highway Mine was dropped from the study because land owner
consent.could not be obtained. The Smith Mine (minor) included in the
Bear Creek Area was not 1isted in DSL's request for proposal but was
noted by KM&E prior to submitting.our proposal. The Smith Mine (minor)

Site which is included in the Bear Creek Area consists of portals and

.structures which historically were a portion of the Smith Mine which

Ties north of Montana Highway No. 308.
The "Foster Gulch Area" includes the abandoned mines lying along
s /6
Foster Gulch. Included in this area are thé Foster Mine and Foster

Gulch Strip Mine as described by the DSL in their request for proposals.
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r},ﬂ The "Virtue Guich Area" includes the abandoned mines lying along
Virtue Gulich. Excluded from the Virfue Gulch Area is the old Brophy
Mine which is currently operated by Beartooth Coal Company. The aban-
doned mine sites along Virtue Guich were not included in DSL request for
proposals but were added later.

3.2 Method of Approach

The abandoned mine land study was accomplished by several depart-
ments within the KM&E organization. With the exception of the Titer-
ature search the study was performed by personnel of KM&E. The liter-
ature search was conducted by Robert A. Murray of Western Interpretive
Services (WIS) of Sheridan, Wyoming.

Water quality sampling and flow measurements were undertaken by the
Hydrology Department. Soil and overburden sampling was undertaken by
members of the KM&E Environmental staff. KM&E's Environmental Lab was
responsible for chemical ana1ys%s of the water, soil and overburden
samples. The site inventory and plan preparation was undertaken by
engineers of the KM8E Special Project Staff. The drilling for the

geotechnical study was accomplished by the KM&E Exploration Drilling

ok
operation. | ﬂ*aéém
e ot {o 7
In order to insure a continuity of effort and a platform for com- | %fé S
i ‘{ - £B ;j" \J

munication, weekly meetings were held. The meetings were attended by C€1N§¢€{
representatives of the various KM&E departments and Mr. Murray of WIS. ¥
Mr. Murray kept in constant contact with KM&E in order that technical
information could be supplied as qui;k]y as possible to other members of
the project team. Mr. MUrray searched several archives and libraries

including those of the Historical Society of Minnesota, Meridian Minerals
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and Land Company and the U. S. Geological Survey. Interviews were also
conducted with 1ndividﬁa1s who are familiar with the mines in the Red
Lodge Coal Field.

Qualified hydrologists from the KM&E organization sampled water in
the area to determine the potential pollution from the abandoned mine

land studies. Twenty surface water samples were taken at strategic

Tocations in the study area on two separate occasions. Eight ground-

s,

water samples were taken from either springs or portals discharging

water. All samples were taken in order to help isolate the source and
magnitude of pollution. The samples were chemically analyzed by the
KM&E Environmental Lab in accordance with DSL's 1977 Water Resources 7
Guideline. In addition to determining the quantity of the flow, dis- T:S'S'
solved oxygen, temperature, specific conductance and pH were also checked
in the field.

Soﬁ] and overburden samples were collected by soil scientists of
the KM3E Environmental staff and analyzed by the KM&E Environmental Lab.
Soils were sampled at 29 different sites selected according to their
proximity to ébandoned mine land sites. Overburden samples were taken
at 31 different sites from gob and spoil piles within the area. Both
soil and overburden sample sites were selected so that representative
data for the entire study.area could be obtained. The samples were
analyzed in accordance with the Montana Strip and Underground Mine
Reclamation Rules and Regulations and pursuant guidelines.

The geotechnical study was undertaken by KM&E exploration drill
crews under the supervision of engineering personnel. Drilling was
primarily confined to the visible subsidence just east of the City of

Red Lodge as specified in the contract. Drill holes were located to
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confirm the underground mine plans and determine the existing condition
of the underground workings.

Each of the abandoned mine sites were inventoried by engineers of
the KMSE organization. At each site the location and volume of gob or
spoil piles were determined. The size and location of abandoned étruc—
tures were catalogued. Portals were located and the condition of each
was noted. Areas of subsidence were also noted. This catalogue of gob
or spoil piles, structures, subsidence and portals was developed for use
in determining alternate reclamation b]ans and the cost of reclamation.

3.3 Literature Search

A detailed report on the results of the literature search prepared
by WIS is included in Section 6.1. Mr, Murray of WIS did an excellent
Jjob of researching the Titerature. He was able to uncover a wealth of
site specific information including mapping of underground mine workings.
Historical highlights of his report are summarized below:

Red Lodge Area

Mining started in the Red Lodge Coal Field in 1882 by Rocky Fork
Coal Company at Red Lodge.

North West Improvement Company, a subsidiary of the North Pacific
Railroad, purchased the Rocky Fork Coal Company in 1903 and in-

creased production.

The Red Lodge mine produced approximately 21 million tons of coal
before it ceased operations in 1932.

Scotch Coulee Area

Montana Coal and Iron Company started operating their Smith Mine in

1900 and operated almost continuously from 1907 until 1953.



3.4

The Smith Mine was the site of an explosion in 1943 that killed 73
miners. '

The Anaconda Copper Company opened the Washoe No. 1 and No. 2 mines
in 1906. The Washoe mines were closed in 1938.

Bear Creek Area

This area includes a portion of the Smith Mine operated by Montana
Coal and iron Company.

The Burns Mine was operated by Robert Burns from sometime in the
1920's until 1932. ‘.

Other small mines including the Highway Mine and another small mine
referred to by the DSL in their request for proposal as the Coulee

Mine never had a high level of production.

Foster Gulich Area

The Foster Mine was started by a man named Flaherty, subsequently
purchased by Montana Coal and Iron Company, and provided additional
accesses to the Smith Mine.

Virture Gulch Area

International Coal Company operated their mine until 1916 or 1917
when a fire destroyed much of their surface workings.

Smokeless and Sootless Coal Co. was the forerunner of the Brophy
Coal Company which operated a mine in Virtue Gulch outside the

study area.

Hydrology

A detailed discussion of the hydrology study is contained in

Section 6.2. A total of 20 surface water quality samples and eight

groundwater quality samples were collected in the Red Lodge Coal Field.
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The surface water quality samples were taken at two different times:
mid-October and November 1982. Eight surface water quality samples were
taken at the same sites in October and November. The remaining surface
water quality and groundwater quality samples were taken between
November 8 and November 12, 1982.

Preceding the October sampling period was a heavy snowfall,
particularly in the vicinity of Red Lodge, Montana. During sample
collection, snowmelt was evident. Little or no snowmelt runoff occurred
during the November sampling period. A1l reduced field data is pre-
sented in Section 6.2. The analysis of tﬁe water samples indicate that
although some degradation of the waters in the area is occurring due to
AML related disturbance, that degradation does not constitute an en-
viornmental hazard in our interpretation.

In addition to water quality sampling, Section 6.2 also contains a
discussion of water well inventory, sample site descriptions, methodology
of sampling and water quality testing results.

3.5 Soil and Overburden

A detailed discussion of the soil and overburden study is contained
in Section 6.3: Soils were sampled-at-29_sites and overburdens (gob and

spoil piles) were sampled at 31 sites. A1l but two soil samples proved

to be chemically suitable for reclamation purposes. However, there is a R R
— Roflot_
sfer ¢

general lack of sufficient soil quantities for reclamation efforts.

Of the 31 overburden samples, 22 samples were taken from gob piles
and nine samples were taken in the surface mine spoil piles. The material
contained in most of the gob piles is undesirable for use as surface

material for reé]amation purposes. MWith the exception of two saﬁp]es,
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believed to be a localized problem, all of the spoil material outcast

from the surface mines appears to be suitable for use as either surfac

or subsoiling material in reclamation efforts.

e b

3.6 Geotechnical Studies

R— S e e o S e

A detailed discussion of the drilling performed is contained in
Section 6.4. A total of .15 holes were drilled in the Red Lodge Coal
Field by KM3E to.determine the accuracy of the underground mine plans
and the characteristics of the mine voids and strata. Ejeven holes were
drilled on the bluff east of Red Lodge. Holes were also drilled into
the Washoe and Smith Mines. The logs of these holes are contained 1in
Section 6.4 and the holes may be Tocated on Exhibits No. 3 and 4.

The information gathered from the drilling indicates that downdip
of the obvious subsidence the roof of all but the No. 4 seam has caved
 to a certain extent. However, this caving has advanced only a maximum ;7€ngyﬁ
of 10 or 15 feet above the original roof. At this point a competent efhur“
shale or sandstone strata has halted further collapse. The expansion of
this roof material as it fell has, in some cases, almost filled the
voids and is probably providing some measure of support. The No. 4 seam
shows evidence of only minor roof collapse. This is undoubtedly due to
a competent sandstone roof Tying directly above the seam.

3.7 Site Inventory

The objective of the site inventories was to provide a detailed
catalogue of the gob and spoil piles, portals, subsidence and structures
at each of the abandoned mine sites. The volume of the gob and spoil

piles was measured with a tape and abney hand level for piles in excess

of 5,000 cubic yards. Piles smaller than 5,000 cubic yards were esti-
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mated by visual comparison. The area was scoured for portals and sub-
sidence holes. The condition of the'porta1s was noted and the air was
sampled for methane and carbon monoxide at open portals. The size and
location of subsidence holes was recorded. The size, Tocation and
construction of all abandoned structures was also recorded.
The résu]ts of the site inventory were used extensively in pre-
paring the reclamation plans on an area-by-area basis in Section 5. The
data sheets for the site inventory are not included in this report. The
tables in Section 5 were developed from the site inventory data.
Numerous photographs were taken as a part of this site inventory o
and a set will be made available to DSL if théy desire. — _)ﬁ%f’! in

Bl o EA“ Jo r -

Ldoui(l\wf ); l/(i“/ ise u?'
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4.0 Reclamation Plan

4,1 Terms of Reference

The objective of the reclamation plan as presented in this Phase I
report is to utilize the abandoned mine land §tudy to develop a rec-
Tamation plan which would eliminate the abandoned mine land associated
hazards to both the surrounding population and the environment. The
reclamation plan provides recommendations for measures to abate the
identified hazards. The plan includes:

(1) the location of all sources of water and air pollution, sub-
sidence hazards, and hazards to safety caused by open shafts,
adits or old structures; |

(2) the effects of pollution on the surrounding populations,
flora, fauna and hydrologic environment;

‘ 3 (3) the state of the art technology of reclamation techniques and
; cost estimates for all alternatives;

(4) an analysis of field collected data for use in developing
reclamation pians for the Red Lodge Coal Fie]d;

(5) a plan for reclamation of the abandoned mine lands emphasizing
cost effective techniques for large scale reclamation of the
disturbed areas. The plan is consistent with local land use
and open space planning;

(6) recommended projects for fec]amation including recommended
priorities for all encountered hazards.

4.2 Method of Approach

‘The reclamation plan for the Red Lodge Coal Field is discussed in a

broad sense in this section. Details of the reclamation plan on an
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area-by-area basis are discussed in Section 5. This section contains
discussion of the following items for all of the abandoned mines in the
Red Lodge Coal Field:

(1) Sources of Pollution;
(2) Effects of Pollution;

(3). Reclamation Plan Alternatives;

(4) Recommended Environmental Monitoring;
(5) Recommended Reclamation;

(

6) Reclamation Cost.

4.3 Sources of Pollution o W s
, SO e
No sources of pollution we consider hazardous to the environmenﬁgibocm:+?g;m
¢ 4}" g N
were discovered in the study of the Red Lodge Coal Field. However, @~ " /

safety hazards to the surrounding population were in‘evidence in the

field. The safety hazards include subsidencé holes, open portals and
abandoned structures. The safety hazards pose the greatest threat to
the surrounding population of any of the sources of pollution.

Flows from mine portals were Jocated in the Virtue Guich, Scotch
Coulee énd Red Lodge Area. Naturally occurring seeps of "Black Water"
from coal seams were located in the Bear Creek area. Raw sewage and
garbage, indirectly related to mining activities, also provides a source
of pollution to the hydrologic system. In addition to these sources,
the gob and spoil piles, where natural revegetation has not occurred,
somewhat increase the turbidity of the stream during periods of runoff.

Most of the gob piles will not support vegetation.
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In addition to providing sources for hydrologic pollution, the
spoil and gob piles are also a source of occasional air pollution.
Although not witnessed in our study of the Red Lodge Coal Field, the gob
piles have ignited in the past. Because of the granular size of the
material in the piles, or at least at the surface of these piles, the
source for dust loading is probably minimal.

4.4 Effects of Pollution

The effects of the sources of pollution from the abandoned mine
lands on the flora and fauna are minimal and localized. As-stated
previously, the only major hazard of the abandoned mine lands in the Red
Lodge Coal Field are the associated public safety hazards. These hazards
are presented by the existence of subsidence holes, open portals, aban-
doned structures and occasionally burning gob piles.

The environmental pollution sources affect only a very localized
area. For example, the gob piles preclude the growth of vegetation
essentially only over their surface area. In fact, the mine drainage
from the Red Lodge Mines supports unique vegetation within thé.area.

Oné potential threat to the environment, however, is presented by
the gob piles and the coal exposed in the surface mines. This threat is
fire started by spontaneous combustion of the carbonaceous material.
This threat also exists for the public in the area.

One additional effect of the abandoned mine lands in the Red Lodge
Coal Field is the damage to the aesthetics of the area. Although the
abandoned mine Tands represent a part of our history, they also detract
from the generally pleasing nature of the area at the foot of the Bear
Tooth Range. This may or may not present a problem depending upon the

view of the beholder.
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4.5 Reclamation Plan Alternatives

A review of the state of the art technology for reclamation methods
was undertaken to insure that no viable alternative plan for reclamation
was overlooked. For the sake of this discussion and further discussions
in the report, the types of disturbance were divided into the five

following categories:

(1) Portals to the underground workings;
(2) Subsidence;

(3) Structures and the associated clutter;
(4) Gob Piles;

(5) Surface Mines.

The first alternative that must be considered is to do nothing at
all to reclaim the abandoned underground mine lands. However, this
approach would leave some threats to the public safety in existence.
Therefore, the minimum that was considered was to remove all threats to
the public.

For the open portals found in the Red Lodge Coal Field the fd1]ow1ng
methods of reclaiming were considered:

1)- secure the opening with a gate and lock;

no

(
(2) doze material over the portal;
(3) blast the roof down and regrade the area;
(4) pump a Tean concrete into the portal;
(5) pump material by pnuematic means into the portal.

The portals could be fitted with a steel gate and locked. This
would 1imit access but allow access in the remote possibility of future

re-opening.

4-4



The open portals could be shut and prepared for revegetation by
dozing and caving the mouth of the portal from the sides. The sur-
rounding area could then be smoothed by dozing and bucking up material
from below the portal entrance. No dozing would be done from above the
portal for safety reasons. The initially collapsed portals could also
be prepared for revegetation in this manner.

The open portal could also be collapsed by drilling a tight drill
pattern above the opening with an airtrack drill and shooﬁing in the
roof with explosives. A dozer could then‘fegrade the area in prepa-
ration for revegetation.

Portals with a sizeable entrance and adequate roof support could be
sealed by forming a hollow barrier wall and pumping the wall full with
concrete or erecting a backing wall and pneumatically stowing gob material
from the wall to the portal entrance. Available material could then be
dozed against the entrance to prepare for revegetation.

Subsidence exists in the Red Lodge Coal Field. The most extensive
subsidence is on the bluff east of the City of Red Lodge. Subsidence
has, hoWever, occurred in a much more minor degree in all of the areas
in the Red Lodge Coal Field. |

For the surface subsidence, the following methods of reclamation
were considered:

(1) fi11 with borrow, topsoil and revegetate;

(2) fi11 with gob material, topsoil and revegetate.

Whether the subsidences are filled with borrow material from the
nearest source or with gob material from the most 1ikely pile, a fleet

of highway legal dump trucks could be used to backfill those holes which
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are accessible. Those holes inaccessible to dump trucks could be filled
by either traming the borrow or gob material with a loader or by dozing
material into the hole from the surrounding area. Once filled, the area
could be compacted, leveled with blade or dozer, topsoiled with acceptable
material and revegetated.
The existingabandoned structures for the most part are in i11

repair and pose a threat to the public. However, some abandoned mining
structures are in use and should not be destroyed. For the dilapidated

structures the following alternative methods of reclamation were con-

sidered:
(1) salvage the structures under a contract;
(2) dismantle and bury at site;
(3) dismantle and bury in the surface mines;
(4) dismantle and haul to remote site for burial.

Using a salvage contract, the contractor would be paid to dispose
of all structures but would be allowed to salvage anything of value.
This would reduce the contract price compared to a contract to dismantle
or demolish the structures, excavate a pit on site, bury the trash,
cover and reclaim the area. If site burial was not acceptable, the
structures would be demolished and hauled and buried in the surface
mines but only if the reclamation plan for the surface mine called for
backfilling the pits. Another option would be to haul all demol1ished
structures to a remote burial site specifically designated for that
purpose.

Salvage without a contract was also considered but was not opted
for because the structures have been salvaged to some extent. If this

was an economic alternative, the structures would have been salvaged in



the past. The costs associated with demolition of the structures also
includes funds for the clean-up of the debris and clutter at each site.
Many gob pi]es-exist in the abandoned mine Tands of the Red Lodge
Coal Field. For the most part these piles are void of vegetation. The
piles are a decrement to the aesthetics of the area and a potentfal fire
hazard, therefore, the option of doing nothing was only considered for
piles that are being used for construction material. The a]ternativesr

for reclamation are as follows:

(1) do nothing for piles used for construction material sources; N Q%CQQ
(2) pull the slopes away from the immediate vicinity of drainages; e L7
(3) remove from drainage area and reducé slopes; 35%“{ ‘
(4) transport to a remote site and bury.

Two other alternatives were also considered but abandoned. The
transport and burial in surface mines was abandoned because the volume
of the gob piles could not be hé]d in the surface mines. Also con-
sidered was stowing the material in the underground voids. But this
concept was abandoned because of the caving which has occurred in the
underground voids and the cost associated with handling this amount of
material by pneumatic means.

For those gob piles directly adjacent to drainages the slopes. would
be pulled back by either a scraper or truck/loader fleet. Gob pile
slopes would be reduced to 3:1 by dozers and bjades. For those piles
transported to a remote site (head of hollow fi11) either a scraper or
truck/loader fleet would be used depending on the circumstances.

Three separate sites in the Red Lodge Coal Field have been surface
mined. For the most part natura]lrevegetation has taken place. The

following alternative methods of reclamation were considered:
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do nothing;
(
(

(4) regrade spoil and revegetate.

w N

)
) grade areas void of vegetation and vegetate;
)

reduce the highwall and vegetate;

Grading with a small dozer and hand seeding would be adequate for
small areas of unvegetated spoil. Most work involved in reducing the
highwall to 3:1 and regrading the spoil could be accomplished with
dozers and blades. Scrapers could move the remaining spoil to balance
the cut/fill. Revegetation could be done with standard reclamation
equipment except for localized areas of hand seeding.

4.6 Recommended Environmental Monitoring

Since no significant environmental hazards were found during the
abandoned mine land study, no major monitoring programs are believed to
be required for the area. The following 15 a Tist of specific recom-
mendations for a monitoring program:

(1) soils - no further sampling is required;

(2) vegetation - inspect the results of revegetation after two

growing seasons;

(3) hydrology - Foster Gulch samples were essenfia11y an indi-

cation of groundwater from the Foster Gulch coal spring. It
is recommended that two additional surface water samples be

.
e
taken from Foster Gulch during surface runoff. The sites < 2 5mmﬂf

. P }” 'fr
should be located upstream and downstream, respectively, of ER
mine disturbance and used for baseline establishment.

In those areas where reclamation of gob piles has been com-

pleted, surface water quality sampling should be conducted

after the land has been revegetated (one or two growing seasons).
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Sample locations should remain consistent with those estab-
Tished by KM&E pre-reclamation.
A1l samples should be collected with standard techniques,
field parameters measured, streamflow carefully measured, and
analyses to include all parameters specified by the 1977 DSL
Water Resources Guideline.

(4) subsidence - monitor the area during the vegetation and
hydrology monitoring period.

4.7 Recommended Reclamation Plan

The recommended reclamation plan is detailed on an area-by-area ticg'f

basis in Section 5. During the abandoned mine land study gg_envﬁg;\—&sgly’g\é "
mental hazards were identified and only minor or very limited pollution
of the environment was found. However, hazards to the public safety
were identified in the form of open portals, subsidence holes and aban-
doned structures. This then forms the overriding consideration in our
reclamation recommendations. Based on potential hazard, the priorﬁty of
reclamation is as follows:

1. Portals

2. Subsidence

3. Structures

4. Gob Piles

5. Surface Mine.

The priority of reclamation by area is essentially based on prox-
imity of the area to population centers and availability of access to an
area. Therefore the priority of reclamation ranked'by area is as follows:

1. Red Lodge

2. Scotch Coulee
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3. Foster Gulch

4. Bear Creek

5. Virtue Gulch.

The recommended reclamation plan for open portals is to blast the
roof down and to regrade the area around all portals. Blasting the roof
down is recommended because it is more cost effective than stowing shut
with gob material. Also, blasting down will minimize the chance of
subsidence re-opening the portal which might be the case with dozing,
gating or concreting.

The recommended reclamation plan for subsidence holes is to fill
with borrow material. This is recommended because it is cost effective
andbwi11 minimize barren patches which have evolved in previous attempnts
to use substandard material (evidenced by pan marks on the bluff east of
Red Lodge).

The recommended reclamation plan for the structures, with the
exception of the Red Lodge Area, is to dismantie, demolish and haul to
remote fills. The structures would be disposed of in the same fills as
the gob piles. This plan is recommended because it will minimize the
amount of disturbance from reclamation compared to individual burial of
the structures at each building site. Salvage of the structures is not
viable because the structures have very 1ittle value and the valuable
components have already been salvaged. Burial of the structures in the
surface mines is not recommended because only minimal reclamation is
actually necessary for the surface mines.

The abandoned structures in the Red Lodge Area could be disposed of
in the subsidence holes. This is recommended primarily because of a

lack of other nearby suitable places for burial.
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S It is recommended that most of the gob piles be placed in head of

e

Jmﬂlgrifzge fills. Piles currently being used for construction material
should not be moved or buried which would preclude their economical
utilization. The North Red Lodge Dump need nof be moved because of the
volume of material contained within this pile and the Tack of a nearby
disposal site. The North dump should be pulled back from Rock Creek and
the side slopes reduced. Transport of the South Red Lodge dump to a
disposal site or an attempt to stow it in the underground workings is
felt to be too expensive in Tight of its minimal environmental impact.
We feel pushing it back toward the eastern bluff and blending it into et
the slope will be the best option. Transport and burial in head of V’A;i;;ﬁiﬁ;%
hollow type fills is considered the only permanent solution for the oh ?
balance of the piles in the Red Lodge Coal Field.

Only minimal reclamation is recommended for the surface mines which
pose very minimal hazards to surrounding populations. The recommended
plan for the Foster Gulch Strip Mine, which has the greatest amount of
barren area of the three surface mines, considers only highwall reduction.
The plan for the remaining two surface mines, (Washoe and Bear Creek)
recommends only the areas void of vegetation be graded.

The estimated costs for the recommended reclamation plans are

summarized below.

Red Lodge $1,260,893
Scotch Coulee 1,227,745
Foster Gulch 449,450
Bear Creek 97,705
Virtue Gulch 83,965
Total $3,119,758
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4,8 Reclamation Costs

The reclamation costs were estimated using standard engineering
procedures. The equipment operating costs are based on the "Cost
Reference Guide for Construction Equipment" (Blue Book) published by the
Equipment Guide-book Company. Labor rates were obtained from the 1982-
83 agreement of the Associated General Contractors with the Inter-
national Union of Operating Engineers Local 400.

The ownership costs for equipment were modified to be 42 percent of
those outlined in the Reference Guide. The blue book ownership rates
are generally considered high. This adjustment was taken to arrive at a
more equitable ownership rate. The 42 percent factor is the same factor
generally used by state highway departments for cost estimates. The
costs for equipment repair parts, fuel, oil and grease, and tires and
track were taken directly from the blue book. Maintenance labor rates
for the equipment were derived from KM&E experience, using labor rates
from the Operating Engineers' agreement.

The total hourly operating costs by equipment type as used to

estimate the reclamation costs are summarized below.

o

aﬁ"“’[f

Table 4.8.1 et
. 4 wo
Equipment } $/Hour y
(\\,@f s
Pickup 2x4 3/4 ton 8.21 '
F-700 Mech. Truck 23.00
LT-9000 Water Truck 32.00
20 cy End Dump (highway) 47.24
Cat D-6 with Ripper 47.24
Cat D-8 with Ripper 98.68
Cat D-9 with Ripper 122.37
AC 7040 Farm Tractor 32.42
Cat 14-G Blade with Ripper 67.77
Cat 637D Scraper _ 155.15
Disc 1.58
Roller Harrow 0.47
Cat 215 Backhoe 53.67
Cat 631 Water Wagon (8000 gal.) 97.47
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Air Compressor (1000 CFM) 37.64 foé rh

5 KW Maxiliter 4 4.85
Cat 980 F.E.L. 81.12
Cat 992 F.E.L. 177.43
Air Track Drill 52.30
Grain Drill 1.32
Hydroseeder 65.29

Production rates for earth moving equipment were derived from
methods outlined in the "Caterpillar Performance Handbook" published by
Caterpillar Tractor Co. KM&E's experience supports these rates and
compares favorably to production rates estimated in this manner.
Production rates for farming, demolition, etc., were estimated using
engineering judgment and experience.

Rates for pnuematic stowing of gob piles were derived from con-

sultation with experts within the field along with engineering judgment

and experience,
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5.0 Site-by-Site Reclamation Plan

5.1 Red Lodge Area

5.1.1 Abandoned Mine Land Study

Those areas of the reclamation plan herein termed the Red Lodge
Area include the following sites designated in the RFP: Airport Dumps,
North Red Lodge Dump, South Red Lodge Dump and Red Lodge Mine (Exhibit
No. 3). Our research has uncovered the fact that all these sites are
actually the results of a single major underground mine operation, The
Northwest Improvement Company Mine. -

The major "Airport Dump" is located on the bluff west of the town-
site and very near the local airport, thus thé name. Thé dump at one
time must have been somewhat circular at its base and approximately 80 _
feet in height. About half of the original dump has been removed over
the years for various uses such as backfill material and road sanding.
A beacon 1ight for the airport is presently located at the top of the
dump. The dump is estimated to contain 239,000 cy of material.

A minor dump is located below the bluff east of the Airport Dump.
A private auto repair shop has been constructed on it and local dwellings
exist along each side. The western end of the dump is steep, unvege-
tated and eroded. The height of this dump is estimated to be 30 feet
and contains perhaps 30,000 cy of carbonaceous waste. We found four
obvious subsidence holes along the slope of the bluff. They were all
approximately 50 feet in diameter and roughly 10 feet deep.

The "North Red Lodge Dump" is Tocated on the northeastern outskirts
of the townsite and abutts Rock Creek along ité western bank. It is by

far the most extensive dump within the study area with an estimated
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volume of 2,445,000 cy. The surface of the dump is rather flat and
rises approximately 40 feet above the surrounding terrain. The northern
end of the dump is presently being utilized as a waste landfill by the
City of Red Lodge. An oval race track has been constructed on the top
of the dump.

The "South Red Lodge Dump" is located on the eastern outskirts of

the townsite along the eastern bank of Rock Creek. The dump is barren

" of vegetation and is quite noticeable from within the town itself. It

appears as an elongated pyramid in shape, rises to a peak height of 60
feet and contains approximately 113,000 cy of coal fines. No use is
being made of the dump at this time. |

The "Red Lodge Mine" is associated with disturbances located along
the bluff east of the townsite. It consists of abandoned structures
along the base and face of the bluff, closed and open portals and mine
water discharge at the base of the bluff, and major subsidences above
and east of the bluff. The structures are remnants of what was once the
coal processing facilities. The mine water discharge issues from three

different sources: an open portal, a caved-in portal and the foundation

'of an old fanhouse.

There are in excess of 50 subsidence pits on the ridge to the east
of town and they extend eastwardly up to two miles from the portals.
The sizes vary from as small as 5 feet in diameter to as large as about

50 feet. A couple of the pits are open into the underground workings

+ but most of them are 10 to 15lfeet deep with a closed bottom. A couple

of the pits have been filled with trash and a few more have had large

rocks deposited in them. Two portals are also located in this area but
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are closed by caving and appear similar to the subsidence pits. An
interesting feature exists about one'mile east of Rock Creek where the
water from a pair of springs flows approximately 1,800 feet to a point
where a subsidence pit has intercepted the natural drainage. The water ;r"?
then totally disappears into this pit. The flow was measured at'jligi Lw&P
cfs at the time of our site visit.
It appears that a series of subsidence holes in this area have been
backfilled at some time in the past. The soil used has a high clay
content and revegetation of those pits has not been successful. How-

ever, in most cases the filled in areas have not subsided further al-

though several do exhibit shallow depressions in their centers (+ one

foot) that may be the result of material settlement. We have infor-
mation from one interview that these holes were filled in the 1940's.

The furthest east disturbance noticed consisted of a few small
refuse piles totaling Tess than 100 cy. A few timbers, rails and
assorted metal hardware were also discovered here.

The disturbances associated with the Red Lodge Area result from the
operation of a single large mine complex, the Northwest Improvement
Company Mine (NWI). Up to six separate seams were mined over a large
area extending both to the east and west of the City of RedlLodge (see
Exhibit No. 1). The seams mined in this area were numbered sequentially
from top to bottom as one thru six, with some localized splits numbered
as 13 for example. They were all generally between five to eight feet
in thickness. They dip almost due south at between 12 to 18 degrees and

subcrop to the north as shown.
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Mining commenced here in 1889 and lasted until about 1932 with
productions exceeding 1,000,000 tons'per year during peak production.
_The earliest workings extended to the east of town with the haulage way
at the water level and rooms worked up dip to as close to the surface as
they dared.

It is interesting to note that we discovered a map of the mining in
the No. 4 seam dated 1898 that indicated several rooms having "caved to
the surface." Those coincide with the extreme eaétern existing holes
above the No. 4 workings. | )

Eventually the workings were extended far below the water level and
then west beneath the City of Red Lodge. Subsequently, the workings
were joined with those of the Sunset Mine which had commenced mining the

same seams to the west of Red Lodge. By the end of mining in the area,

workings had been extended down dip to over 1,000 feet below the surface

and an area of some 3 square miles had been undermined. The uppermost,

earliest workings appear to have been exclusively room and pillar operations
with 1ittle subsequent pillar extraction. However, starting in about

1920, pillars were extracted as a part of nbrma] operations in certain

areas and continued until the end of mining.

The workings to the east of town were extended almost to the surface
which has resulted in numerous obvious subsidence holes in this area.
Superimposing the maps of the underground workings over a topographic
map shows close correlation of the rooms and escape shafté to the surface
subsidence (Exhibit No. 3). Since this area exhibits by far the bulk of
the subsidence in the entire field, most of our exploratory drilling was

performed in this area.
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A total of 11 holes were drilled in this area (Appendix 6.4 and
Exhibit No. 3). The workings of all seams mined in the area (1, 1%, 2,
3, 4 and 6) were penetrated.

Based upon this drilling the following conclusion can be drawn.

The roofs of all but the No. 4 seam have caved to a certain extent but
the caving has advanced only a maximum of 10 or 15 feet above the original
roof. At this point a competent shale or sandstone strata has halted
further collapse. Furthermore, the "swelling" of the roof material és

it fails has in some cases almost filled the voids. This is undoubtedly
providing some measure of support.

The No. 4 seam shows evidence of only minor caving. A competent
sandstone roof lies directly above the seam which is reaffirmed by
hfstorica] reports. This, in fact, may have been a contributing factor
to why the No. 4 seam was the first seam mined and was mined to a greater
areal extent than any of the others.

The extent of mining beneath the town of Red Lodge itself is, of
course, of particular interest. We were able to closely estimate the
nearest the workings approached the surface beneath the town due to the
very detailed mine maps kept by the NWI Co. It appears that only the
No. 1%, 2, 4 and 5 seams were mined beneath the town. The mine operators
were evidently concerned with mining beneath the city because they did
not advance their workings nearly as close to the surface here as they
did to the east of town. The very shallowest of the workings appears to
be those of the No. 4 seam mined some time before the turn of the century,
which approaches to within about 200 feet of the surface. This area

1ies about one block either side of Hauser Street and about ha]fWay
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between 13th and 14th Streets. The Red Lodge Civic Center is one of the
structures Tying directly over this area. This building was constructed
in the 1940's. Field examination of this structure and the surrounding
area shows no evidence of subsidence related damage. The concrefe
foundation of the structure was intact with only the fension cracks
expected of an older structure evident. Concrete sidewalks in this area
exhibit no unusual cracking that might be associated with subsidence.

Conversations with Ron Kotar, Mayor of Red Lodge, indicates the
city has not experienced any problems such as broken water or sewer
1ines that might be subsidence related.

Exhibit No. 7 is a cross-section taken down Hauser Street that
shows the uppermost extent of the workings beneath the city. These
upper workings were primarily rooms and pillars without subsequent
pillar extraction. The maps indicate that the uppermost area beneath
the city where pillar extraction was done is approximately 360 feet
down, located in an area between Broadway and Rock Creek along 15th
Street. Again, no surface evidence of subsidence-above this area was
notiﬁed. There is 1ittle doubt that all the workings beneath the city
are flooded and probably under substantial hydrostatic pressure.

Mining beneath the bluffs west of town was confined primarily to
the No. 1% and 4 seams. The maps indicate the nearest this mining
approached the surface is roughly 100 feet in the case of the No. 1%
seam. This portion was mined in 1909 and lies immediately west of the
"Airport Dump" gob pile. There is evidence that some pillars were
pulled in this area as close as 150 feet from the surface, however,

again no subsidence was evident from field inspections.



The soils sampled in the Red Lodge Area are physically and chemically
suitable for use as topsoiling material. Soils on the steep bluffs
paralleling Rock Creek are shallow and bedrock outcrops are common
(samples 9-TS-1 and 9-TS-2). Topsoil quantities in this area are probably
insufficient for reclamation purposes. |

Soils occurring on the high benches above the bluffs are underlain
by coarse gravels at depths of a few inches on the flat bench crests to
over five feet on the gently sloping bench sideslopes. pH readings of
these soils range to as Tow as 5.1 (sample 9-TS-4). However, these |
strong acid conditions should not preclude the use of these soils as a
source of topsoiling mater1a1 as the area now supports a good vegetative
cover. It is estimated that sufficient topsoil quantities exist on
these benches to supply most of the reclamation needs of the Red Lodge
Area.

The two large gob piles adjacent to Rock Creek have extremely acid
conditions in all surface materials sampled. The south gob pile is
barren of any vegetation an has a pH 3.7 in the surface 12 inches
(sample 9-QB-1). The north gob pile has mostly barren side slopes and
some moderate stands of mixed vegetation on its broad, flat top. pH
readings range from 3.6 to 5.3 (samples 8-0B-1, 8-0B-2, 8-0B-3 and 8-0B-
4), and it appears ihat salts, boron and some heavy metals become more iﬁ'wv‘ Rﬁf*
concentrated with depth (sample 8-0B-4). None of the materials in h}% ﬁﬁ&
either the north or south Red Lodge gob piles are recommended for use as
either a topsoiling or a subsoiling medium.

The surface of the airport gob pile is well vegetated, high in

-

humic-Tike materials and is medium to strongly acid (pH 5.7 to 5.2;

(€]
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sample 14-0B-1). However, an eight foot thick composite sample (sample -

14-0B-2) taken from the southeast cut face of the pile indicates that

salts become highly concentrated with depth (E.C. 10.1; SAR 25.3). Only

some surface material from this gob pile may be used as either a top-
soiling or a subsoiling medium or selected sites.

Data collected from the Rock Creek sites (1-3) indicate that flow
was 26% higher at site number 1 in October than in November and 23%
higher at site 3. Streamflow from site 1 downstream to site 3 increased
10-15%. Since seeps from underground mine portals contributed only a
total of 0.61 cfs to the flow of Rock Creek, other non-mining related
sources of recharge must be present.

The Tocation of the two gob piles on the Rock Creek floodplain and
the size of each pile constricts flood flows. This would increase the
peak elevation of flood events and coupled with steep side bands along
the east edge of the floodplain, could increase flooding potential in
Red Lodge. This could result in a hazard to 1ife and property.

The effect of the gob piles and portal discharge oﬁ water quality
was also evaluated. Specific conductance and total dissolved solid
concentrations (TDS) were not appreciably different from sites 1 to 2,
indicating no or 1ittle impact from the southern gob pile and under-
ground mine portal seeps. However, these parameters increased measurably
from sites 2 to 3 indicating an impact on water quality from the northern
gob pile. When mass balanced, TDS loading increased about 24% from
sites 2 to 3. Other indicator parameters (such as sodium) increased
simi]ar1y.- However, this does not constitute an enyironmenta1 hazard to

humans, stock or wildlife.
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The overall quality measured at the Rock Creek sites was very good.
Since streamflow during late fall and winter months is very Tow, observed
parametric concentrations are much higher than would be observed during
runoff periods. A1l but a few parameters were acceptable for a public
water supply, stock usage and Tong-term irrigation. The most stringent
standards are those developed for public drinking water supplies. Only
lead, total iron and total manganese concentrations observed are un-
acceptable for drinking water supplies. Higher iron and manganese are
common in surface water in Montana streams. Since Tead was observed
upstream of coal mining disturbance, it iélhypothesized that the source
of lTead in the stream is the lead and silver mining district in the
Beartooth Mountain range. To verify this hypothesis, a silver analysis
was conducted from the Rock Creek sites during the November sampling
period. The presence of silver in these samples verified this hypothesis.

The seeps and springs originating from underground mine portals
along the east bank of Rock Creek contribute dissolved solids to the
stream, Water temperature was elevated when compared to Rock Creek with
the converse probably true in the summer. The pH of at least one of the
seeps was acidic and iron precipitates were observed at the Farm House
portal site.

No appreciable change in water quality was found from sites 1 to 2,
however. The dilution effect of Rock Creek (128.19 cfs vs. 0.61 cfs
from all seeps measured) tends to mask impacts to the stream quality.
Very localized impacts to flora and fauna are probable but no overall
environmental hazard js expected to occur.

Recharge to the underground mines is supplemented by the Rock Creek

terrace spring in the southeast quarter of Section 26, T 7 S, R 20 E.
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Recharge quantity was measured to be 0.25 cfs. When compared to the
total measured flow discharging into Rock Creek (0.61 cfs), this spring
contributes a high proportion of the total recharge to the underground
mines.

5.1.2 Reclamation Plan Alternatives and Costs

KMXE feels the priorities of the Red Lodge Area in terms of hazards
to the environment and public are, in order of importance, (1) open
portals, (2) surface subsidence, (3) abandoned structures and (4) gob
piles. Each will be discussed in terms of remedial alternatives to
abate the associated hazafds.

There are five known portals in the Red Lodge Area, one of which is
open and flows water. Another, although collapsed, flows water through

rubble. The remaining three have collapsed and are closed.

Reclamation Plan Alternatives Cost

Gate and Lock 18 $2,750 $2,750
Doze and Regrade 5@ $1,200 6,000
Blast and Regrade 1 e $2,000 2,000
Concrete Openings 1@ $1,650 1,650
Pneumatically Stow Shut 1@ $2,650 . 2,650

Surface subsidence has been detected at three separate locations
within the Red Lodge Area. Subsidence of a minor nature can be found on
the face of the bluffs east énd west of Red Lodge but the majority of
the significant subsidence occurs beyond the crest of the east bluff.

Approximately 82 separate subsidence holes exist which range in diameter

- from 10-50 feet and in depth from 4-20 feet.

Reclamation Plan Alternatives Cost

Fil1l with borrow from :

nearby sites 82 6 $280 $22,960
Fill with gob material

from the South Red

Lodge dump 82 @ $480 39,360
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The majority of the abandoned structures found in the Red Lodge
Area which pose a hazard to the public are found at the base of the
eastern bluff of Red Lodge. Most are crumbling concrete structures

which are readily accessable to the populus of Red Lodge.

Reclamation Plan Alternatives Cost
Salvage 120 ft2 @ 0.734 +

9,535 ft2 @ 0.898 $ 8,650
Bury at site 120 ft2 @ 0.918 +

9,535 ft2 @ 1.122 10,800
Remote burial 120 ft2 @ 1.284 +

9,535 ft2 @ 1.561 15,050

There are three major gob piles which exist within the Red Lodge
Area designated the North Red Lodge Dump, Sou?h Red Lodge Dump and
Airport Dump. Although none of these-dumps pose an environmental hazard,
they are aesthetically unpleasing and have been known to burn. Also,

the Airport Dump has been deemed a hazard by the FAA.

Reclamation Plan Alternatives Cost
Pull slopes and grade 182,800 cy @ $0.44 $ 80,400
Remove from drainage

and grade 2,797,500 cy @ $1.085 3,035,300
Transport 2,797,500 cy @ $1.715 4,797,700

5.1.3 Reclamation Plan Recommendations

The following is an outline of the recommended reclamation plan for

the Red Lodge Area.

Portals Cost

Blast shut and regrade 1 @ $2,000 $2,000

Doze and regrade 4 0 $1,200 4,800
Subtotal $6,800
Contingency 1,360
Move-in 680
Total $8,840
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" The one open portal would be shot down and regraded. This would
allow the water flowing from the portal to seep through the resulting

rubble. The balance of the portals, although already closed, would be

regraded.
Subsidence Holes Cost
Fill with borrow $22,960
Contingency 4,592
Move-in 2,296
Total $29,848

The recommended plan for the reclamation of the subsidence holes is
to haul the rubble from the structures to these holes and borrow material
from areas adjacent to these holes to use as fill. Topsoil would be
robbed from the slopes of the bluff. The disturbed areas would then be

graded and seeded.

) Structures Cost
Remote burial $15,050
Contingency 3,010
Move-in 1,505
Total ‘ $19,565

Salvage was not considered a 1ikely solution since the structures
are primarily concrete with 1ittle or né salvage value. The recom-
mendation is to haul the rubble from the dismantled buildings to the
subsidence holes on the bluff east of Red.Lodge.

Gob Piles Cost

Pull slopes and grade 30,000 cy @ $0.44 : AN
266,700 cy @ $1.085 $ 302,840 &V

Remove from drainage 135,500 cy @ $1.085 147,000},.%3{
Transport 239,000 cy @ $1.715 409,900 ~ it
Subtotal $ 859,740
Contingency 171,950
) Move-in 85,975
| Total $1,117,665
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The recommended plan consists of hauling the airport dump to
mined-out portions of the gravel piti]ocated west of the airport; re-
moving the South Red Lodge Dump from the floodplain and placing it td
the easf along the bluff; and pulling the North Red Lodge Dump away from
Rock Creek and regrading the slopes. It was assumed that the minor dump
below the "Airport Dump" would remain as is due to the habitated structure

located on it.

Red Lodge Area Summary Cost

Portals . $ 8,840
Subsidence 29,848
Structures 19,565
Gob Piles - N 1,117,665
Revegetation 103 Ac. @ 825 84,975
Total $1,260,893

5.2 Scotch Coulee Area

5.2.1 Abandoned Mine Land Study

Those areas of the reclamation plan herein termed Scotch Coulee in-

clude the following sites designated in the RFP: Bear Creek Mine,
Coulee Mine, Smith Mine, Washoe Strip and Washoe Dump (Exhibit No. 2).
From historical research it has been discovered that the mine area
referred to in the RFP as the Bear Creek Mine is in actuality a part of
the Washoe Mine complex. The actual Bear Creek Mine is located further
down Scotch Coulee to the east. |

The "Bear Creek Mine" as located in the RFP is a minor disturbance
area located north of Scotch Coulee between the Washoe Dump and the
~ Washoe Strip Mine. It consists of three dumps, some evidence of céVed-
in portals, a minor subsidence area, a 12 inch vent pipe and one structure.

Two of the dumps are of a very minor nature (less than 200 cy) while the
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largest is estimated to contain 5,700 cy of barren carbonaceous material.
Evidence of three portals exists, but have long since naturally reveg--
etated. There are eight shallow subsidence depressions which have also
revegetated. The vent pipe appears to connect to the old workings which
have since been flooded as there is water at the bottom of the pipe.

The top is screened with heavy grate. The only structure associated
with the Bear Creek Mine is an old brick powder magazine.

The "Coulee Mine" is another minor disturbance area located south
and adjacent to Highway 308 along an ephemeral draw of Scotch Coulee.

It consists of five minor dumps, three dilapidated structures, open and
closed portals and minor subsidence. The dumps are carbonaceous with
some revegetation on their fringes and are found along the sides of the
ephemeral draw. Three of the six portals are open. Two of these afe
located within view of the highway while the third open portal is
located a considerable distance up the draw. Two subsidences exist
directly above the portals located near the top of the draw. Both have
been used as trash pits in the past.

The "Washoe Strip Mine" is located on the hillside north of Scotch
Coulee and between the Bear Creek and Smith Mines. The cut runs for
approximately 955 feet in a north/south direction with the spoil casted
to the east side. The average depth of the cut to the top of coal is 13
feet. The average width of the floor is 20 feet. The west wall is
eroded and steep. The spoil castings on the east side spread beyond the
crest of the hill and toe out on a steep sidehill. The spoil has suc-
cessfully revegetated naturally. The entire strip mine appears to be

exploratory in nature as the coal seam has been mined for only the
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southern 500 feet of the exposed seam. This may be the #1 seam. Minor
mining for personal consumption by local residents still continues.

The "Washoe Dump" area is located north of Scotch Coulee and is the
western most disturbance along Scotch Coulee. It consists of one major
waste dump, two closed portals, various concrete foundations and structures
and one large subsidence. The dump is the predominant feature in the
area as it rises 60-80 feet above the immediate surroundings and com-
pletely blocks a minor drainage. The dump appears to contain a core of
scoria waste which is presently being excavated by the local residents
for personal use. This core is overlain By a blanket of coal fines
which supports a revegetated surface along the northern face. Exca-
vation is occurring on the southern face. The dump is estimated to
contain 181,000cy of material. The caved-in portals are located west of
the dump and are of little significance other than the fact that they
extend down-dip in a southern direction. 01d rails are still visable.
The only subsidence is found 200 feet south of these portals in the same
direction as they appear to be heading. This would indicate a major
collapsed area of the main portal entrances. The subsidence is well
revegetated and,is presently being used as a trash pit.

The major disturbance site within the Scotch Coulee area is re-
ferred to in the RFP as the "Smith Mine" and includes the disturbance of
the actual Bear Creek Mine. It consists of a series of dumps along the
northern banks of the Scotch Coulee drainage, 34 separate structures of
various construction and size, seven portals of which five remain open,
and various minor subsidence pits. The four major dumps are estimated
to contain a total of 650,000cy of material, most of which appears to be

coal reject with some sandstone and shale. The four remaining minor




dumps contain a total of approximately 14,000cy of the same type material.
Five of the seven portals are found north of Scotch Coulee at the base

of the hillside and the drifts advance to the north. The remaining two
portals are located south of Scotch Coulee drainage and the drifts

advance south under the highway. Of the four subsidence holes, two are
directly related to collapse of old portals and two are possibly vertical
shafts long since filled in. The structyres are strung along the entire
length of the mine and are for the most part in disrepair.

Exhibit No. 4 depicts the location of_the various disturbances as
well as the soi]vsamp1ing sites.

The major mines contributing to the disturbance along Scotch Coulee
include the Washoe mine, operated by Anaconda Copper, the Smith Mine
;omp]ex operated by the Montana Coal and Iron Co. (MC&I) and the Bear
Créek Mine operated by the Bear Creek Coal Co. Although most of the
surface disturbahce occurs north of Scotch Coulee, the bulk of the
actual underground mining occurs south of Scotch Coulee (Exhibit No. 1).
ATthough it appears the same six seams as mined by the NWI Co. exist in
these afeas, mining was primarily confined to only seams 2 and 3.

The Washoe Mine operated from about 1906 until 1938 employing
primarily conventional room and pillar mining methods. Although re-
search indicates that there was roof caving, no evidence,of subsidence
wés noted above the area mined.

The Smith Mine operated from around 1900 through 1953. Its under-
ground workings rank second only to those of the NWIC operation in areal
extent. They also practiced room and pillar mining methods but used

wider rooms and thinner pillars which increased the incidence of roof



collapse. Nevertheless, no subsidence was noticed other than that
associated with the main haulage roufes as they approached the surface.

The actual Bear Creek Mine was Tocated north of Scotch Coulee in
the northwest 4% of Section 6 (Exhibit No. 1). It was operated from
about 1905 until the 1920's. The disturbance furthest down Scotch
Coulee resulted from their operation.

Some mining was also performed north of Scotch Coulee by Anaconda
and MC&I. Although the only subsidence noted was associated with collapse
near the portals, maps indicated the workings in this area were some of
those nearest the surface. Therefore, we undertook to drill some ex-
ploratory holes here to ascertain the condition of the uhderground
wbrkings (Exhibit No. 4). Hole No. 13 intercepted no workings but did
penetrate eight feet of coal at 72 feet. We moved south just 40 feet
and this time encountered a 1% foot void followed by 14 feet of loose
fill. The bottom of the fill corresponds with the bottom of the seam so
one can suppose that the roof has collapsed up to some six feet abqve
the originé] robf. The collapsed material has swelled to fill most of
the void. The present roof is a two foot thick rider seam of coal.

Hole No. 15 was drilled over an area that was indicated to have
been mined. We drilled 100 feet without encountering either a signifi-
cant coal seam or any evidence of subsidence.

The water quality of Scotch Coulee is quite variable and indicates
specific conductance is higher downstream of mine disturbance. The
Washoe Dump had no effect on dissolved constituents as shown by com-
paring sites 1A and 2A. However, the Smith Mine dumps along Scotch

Coulee had a significant impact. Specific conductance (field) measured
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in November increased from 1075 at site 4 to 2300 at site 5A. The
primary source of contamination are humerous mine dumps and gob piles in
and adjacent to the channel and the Smith Mine portal seep. Even though
the quantity of flow of the Smith Mine seep was only 0.006 cfs (in-
creasing Scotch CouTee's flow about 3%), the high specific conductance
of seepage water (about 3000umhos/cm) contributes significant additional
dissolved solids to the stream. Sodium bicarbonate and sulfate con-
stituted the major ions in the Smith Mine portal seep.

The Washoe Dump spring quality was fair. The spring flows down a
drainage until it reaches the Washoe Dump.” Since no outlet has been
provided, spring water infiltrates into the soil and either recharges
groundwater or seeps into Scotch Coulee.

None of the sites sampled constitute an environmental hazard but
the Smith Mine portal seep and the various Smith Mine gob piles impact
the quality of Scotch Coulee. Smith Mine gob piles also constrict
stream flow and flood flow and probably cause accelerated erosion.

A1l tested soils from the Scotch Coulee area are chemically suitable
for recjamation purposes. The soils of this area may be divided into
two distinct types: shallow to deep, extremely clayey soils occuring on
the western portions of the area (sites 1-TS-1 and 12-TS-1); and, shallow
Toamy soils occuring on the steep sideslopes of the Coulee (sites 4-TS-1
and 10-TS-1) and the hard sandstone bedrock plain to the north of the
drainage (sites 10-TS-2 and 11-TS-1). Because of the steep slopes,
clayey textures, shallow soils, and many rock outcroppings that occur
throughout the area, the amount of topsoil available for rec1amation

will be severely Timited.
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Except for portions of the "Washoe Dump," all gob piles in the
Scotch Coulee area are barren of vegetation. Materials in the major gob
piles of the "Smith Mine" have a pH as low as 3.2 and boron readings as
high as 9.48 ppm. (Sample 10-0B-3), and the "Bear Creek" gob pile has a
pH of 3.5 (samples 1-0B-1 and 4-0B-2), the large central gob pile of the
"Smith Mine" (sample 10-0B-2), and the "Washoe Dump" gob pile (samples
12-0B-1 and 12-0B-2) fail to show any adverse conditions. Nevertheless,
it is recommended that none of these materials should be used as top-
soiling material, and should be used as subsoiling material only at a
few selected sites.

The outcast spoil material of the "Washoe Strip Mine" site is
generally well vegetated. Though some barren spots occur and pH levels
range as low as 4.0 (sample 11-0B-2) it is felt that this material is
suitable for use as a subsoiling medium. The addition of appropriate
soil amendments may make these outcast materials suitable for topsoiling
purposes in some instances.

5.2.2 Reclamation Plan Alternatives and Costs

The hazards to the environment and public associated with the
abandoned mine lands in the Scotch Coulee Area ranked in order of
priority for reclamation are (1) open portals, (2) surface subsidence,
(3) abandoned structures, (4) gob piles, and (5) surface mines.

There are eighteen known portals within the abandoned mine land
sites of the Scotch Coulee Area. Eight of these are open to varying
degrees, ten are closed in various stages of collapse and one of the

collapsed portals seeps water into Scotch Coulee.
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Reclamation Plan Alternatives Cost

Gate and lock 8@ $2,750 $22,000
Doze and regrade 18 @ $1,200 21,600
Blast and regrade 8 @ $2,000 16,000
Concrete openings 8 @ $1,650 13,200
Pneumatically

stow shut 8 @ $2,650 21,200

Fifteen separate subsidence holes have been discovered within the
Scotch Coulee Area. Eight’are minor and naturally revegetated, three

are presently used as trash pits and the remaining four pose a serious

hazard to the public.

Reclamation Plan Alternatives . Cost
Fi11 with borrow )

from nearby sites 15 @ $380 $5,700
Fi1l with gob

material 15 @ $630 9,450

Forty-one abandoned structures have been catalogued in the Scotch
Coulee Area. The majority of these are associated with the Smith Mine.
Construction material ranges from stone, brick, block and concrete to
_wood, timber and sheet metal or structural steel. Most of these structures

pose a threat to the public safety.

Reclamation Plan Alternatives Cost
Salvage 90% of site burial $ 78,165
" Bury at site 12,028 ft2 @ 0.918 +
10,835 ft2 @ 1.122 +
12,028 6 5.292 86,850
Bury in surface mine 12,028 ft2 @ 0.978 +
10,835 ft2 @ 1.255 +
12,028 ft2 @ 5.900 96,300
Bury at remote site 12,028 ft2 @ 1.284 +
10,835 ft2 @ 1.561 +
12,028 ft2 @ 6.512 110,700

There are eighteen gob piles of various sizes within the Scotch
Coulee Area. Five are of substantial volume, four of lesser volume and

the remaining nine are of a minor nature. Although none of these pose
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-an environmental hazard to the populace, there is a potential safety

hazard of fire by spontaneous combustion.

Reclamation Plan Alternatives Cost
Pull slopes and grade 68,000 @ 0.449 $ 30,500
Remove from drainage

and grade 273,000 @ 0.554 151,250
Transport 853,750 cy @ 1.085 926,300

The only strip mine which exists within the Scotch Coulee Area is
the Washoe Strip Mine. This surface mine presents neither an environ-
mental nor a safety hazard to the general public. If anything, it may

present a displeasing view to the public.

Reclamation Plan Alternatives Cost
Do nothing $0
Reduce highwall slope 4,000 cy @ 0.247 1,000
Regrade Spoil 15,000 cy @ 0.247 - 3,700

5.2.3 Reclamation Plan Recommendations

The following is an outline of recommended reclamation for the

Scotch Coulee Area.A

Pbrta]s Cost

Doze and regrade 10 @ $1,200 $12,000

Blast and regrade 8 @ $2,000 16,000
Subtotal $28,000
Contingency 5,600
Move-in 2,800
Total $36,400

Eight portals would be shot down and regraded to insure subsidence
would not re-expose the adit in the future. The ten remaining closed

portals would be regraded.

Subsidence Cost

Fi11l with borrow $5,700
Contingency 1,140
Move-in : 570
Total , $7.,410
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The subsidence holes would be fiiled with the closest available

material.
Structures Cost
Bury at remote site $110,700
Contingency 22,140
Move-in 11,070
Total $143,910

The structures would be disposed of in the same fills or head of
hollow fills as the gob piles. Salvage was not considered viable be-

cause it appears that any material or equipment of value has been

salvaged.
Gob Piles Cost

Transport 672,500 cy @ 1.085 $729,650
Transport portion p//f/

of Washoe Dump 18,100 cy @ 1.085 19,600

Subtotal ' $749,250

Contingency 149,850

Move-in 74,925

Tota] ' $974,025

With the exception of the "Washoe Dump" all of the gob piles would
be transported to fill areas (head of hollow fill). The cap of coal
fines on the Washoe Dump would be placed in a dump area located just to
the east and buried. The remaining scoria is a local source for con-
struction material and would remain as is. A diversion for the drainage

would be constructed around the remaining'pi1e.

Surface Mines Cost
Do nothihg ' 0
The "Washoe Surface Mine" provides a habitat for wildlife (deer) in

the area and is almost completely revegetated.
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Scotch Coulee Area Summary Cost

e PRPERT G $ 36,400
Subsidence 7,410
Structures 143,910
Gob Piles . 974,025~
Surface Mine 0
Revegetation - 80 Ac @ 825 66,000

Total $1,227,745

5.3 Bear Creek Area -

5.3.1 Abandoned Mine Land Study

Those areas of the reclamation plén herein termed Bear Creek
(Exhibit No. 2) include the following Sitég designated in the RFP: Bear
Creek Strip Mine and the Burns Mine. (Another site not designated in
the RFP was located which we refer to as the Smith Mine (minor)).

The "Bear Creek Strip Mine" is located at the point of the ridge
which separates the Bear Creek and Scotch Coulee drainages. Access to
the mine is from the Bear Creek drainage, which is the reasoning behind
inclusion of the Strip Mine in the Bear Creek Area discussion.

The Strip Mine is a single dragline cut in a horseshoe shape which
appears to follow the outcrop of the No. 1 coal seam. The total length
of the cut is 4500 feet. The spoil has been cast to the outside of the
hqrseshoe and has chcessfu]]y revegetated ‘for the most part. The
inside cut face of the mine is steep and eroded with only minor reveg-
etation. The floor has revegetated except for areas where bedrock is
exposed and coal slack remains. Local residents have been mining what
coal remains for their personal consumption.

The "Burns Mine" is located in an ephemeral draw draining into Bear

Creek from the southwest. The most prominent feature of the mine is the
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dump which strings along the northern slope of the draw for approxi-
mately 500 feet and toes out directly in the bottom of the draw. This
dump contains approximately 12,000 cy of coal fines and sandstone waste
and is essentially barren of vegetation. Five dilapidated structures
still exist on the property and a good deal of minor junk is strewn
around. Three portals exist, two of which are partially collapsed but
still open and one which is closed. No subsidence was evident in the
area.

A good deal of the disturbance along Bear Creek has been Tumped in
with the "Smith Mine (minor)" for this report although their relation to
the main Smith Mine is unclear. Four portals exist neér the major mine
area. Two of these portals are open while the other two have collapsed
but sti11 remain partially open. Evidence of two collapsed and closed
portals exist along the drainage approximately % mile upstream. Four
very minor waste piles exist, each in the vicinity of the portal lo-
cations. Some subsidence exists directly above the open portals which
indicates that the portals may be caved in although the shored up
entrances remain open. The primary disturbance associated with this
mine area is the abandoned concrete structures and foundations scattered
throughout the draw. All are in disrepair and uninhabitable.

Exhibits No. 4 and 6 depict the Tocation of the various disturbances
as well as the soil and water sample sites.

The history of the disturbance referred to as the "Smith Mine
(minor)" is unclear. No plans or maps were discovered that showed the
structures or portals here. Most Tikely this area was related to the

Montana Coal and Iron operation (Smith Mine), since the property bound-
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- aries seem to indicate such. However, it may have been a semi-

independent operation mining coal leased from MC&I.

The "Burns Mine" was a relatively small operation mining coal
leased from MC&I and was operated in the 1920's and early 1930's. No
record of the method of operation was found but it probably was a typical
room and pillar operation mining the No. 2 seam.

No records were found concerning the operator of the surface strip

mine. Interviews indicated it was opened in the 1950's or early 1960's.

The water quality of Bear Creek upstream of the Scotch Coulee
confluence was very good, with a specific conductance ranging from 234
to 410 umhos/cm at site No. 5. A large spring, presumably from the
coal, flows into Bear Creek upstream of the Scotch Coulee confluence. A
sample was collected from this spring (site BW) which indicated a specific
conductance and total dissolved solids concentration considerably greater
than the received stream. However, site 4A downstream of the spring had
only a slightly higher specific conductance when compared to the up-
stream sites (5 and 3A).

Site BW was descriptively térmed "black water." Since no detect-
able 011 and grease was -found and the concentration of total suspended
solids was Tow, the color must be a result of unknown organic compounds
not studied in the laboratory.

The "Bear Creek Strip Mine" was dry when visited. Pyrite associated
with the coal seam was exposed to air and water but should have no
effect on Scotch Coulee or Bear Creek since runoff is principally con-
tained within the pit.

Total dissolved sd1ids and specific conductance increased signif-

icantly downstream of the Scotch Coulee confluence. The TDS of the
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downstream site more than doubled (at site 6) and specific conductance

at sites 6A and 6 similarly increased. No appreciable change in specific
conductance was observed between sites 6A and 6. Dissolved solids and
specific conductance increased similarly downstream of the town as shown
in the Bear Creek Below Town sample.

Trace metal concentrations of many of the constituents sampled were
above detectable 1imits at all three Bear Creek sites. Of particular
_interest was detectable mercury and selenium. Concentrations of these
parameters hovered around the detection 1imit, however.

A1l tested soils of the Bear Creek Afea are chemically and physcially
suitable for reclamation purposes. The soils-are mostly shallow and
occur on hard sandstone bedrock plains overlooking the mine sites and on
the steep side s]opeé adjacent to these areas. Bedrock outcrops and
broken sandstone fragments occur throughout the area. Additionally, a
12 inch deep sample was taken from the floor of the Bear Creek Strip
Mine (sample 2-TS-2). Ana]ysis indicates that this material may be used
as topsoiling material.

One barren gob pile occurs in the Bear Creek Area (site 3-0B-1).
Chemical analyses indicate the material in this pile is suitable for
reclamation purposes, and may be used as subsoiling material where _
needed,

The spoil outcast pile that parallels the Bear Creek Strip Mine is
generally well vegetated. Sample 2-0B-2 was taken from a barren spot on
the crest of the outcast pile and has an NO; level of 107 ppm. However,
it appears that most of the material contained in the outcast pile is
suitable as subsoiling material and with the addition of appropriate

soil amendments may also be used as topsoil in selected areas.
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Although only minor localized subsidence was detected in the Bear
Creek Area, we did attempt to drill an exploratory hole in an area above
suspected underground workings (see Exhibit No. 4). Unfortunately, the
drilling proved futile due to continued collapse of the sedimentary
sands near the banks of Bear Creek.

5.3.2 Reclamation Plan Alternatives and Costs

The hazards to the environment and public within the Bear Creek
Area ranked in order of priority are (1) open portals, (2) surface
subsidence, (3) abandoned structures, (4) gob piles, and (5) surface
mines. Each will be discussed in terms of remedial alternatives
available.

There are nine known portals within the Bear Creek Area. Six of
these are open or partially open and three are closed and in various

stages of collapse. No water seeps were found issuing from the portals.

Reclamation Plan. Alternatives Cost

Gate and lock 6 @ $2,750 $16,500
Doze and regrade 9 @ $1,200 9,600
Blast and regrade 6 @ $2,000 12,000
Concrete openings 6 @ $1,650 9,900
Pneumatically stow shut 6 @ $2,650 15,900

Although only two subsidence holes exist within the Bear Creek
Area, they are both large, deep holes which pose a safety hazard to the
public.

Reclamation Plan Alternatives Cost

Fi1l with borrow from
nearby sites 2 0 $280 $560
Fi11 with gob material 2 @ $480 960
Abandoned and dilapidated structures are scattered throughout the

Bear Creek Area. The larger buildings associated with mining are con-
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structed of concrete, whi]e_the lesser ones are constructed of wood and

stone. A public safety hazard definitely exists.

RecTamation Plan Alternatives

Salvage 1,160
3,585
Bury at site 1,160
3,585
Remote burial 1,160
3,585
Bury at surface mine 1,160
3,585

ft2
ft2
fi2
ft2
ft2
ft2
ft2
ft2

DD DD DD DD

Five gob piles exist within the Bear

RS,
is of any magnitude (12,000 cy)?" None of

kst AR

R OO 00

734 +
.898
.918 +
122
.284 +
.561
978 +
.255

$4,050
5,100
7,100
5,600

Creek Area only one of which

these gob piles constitute an

environmental hazard although the larger pile may have the potential of

fire through spontaneous combustion.

Reclamation Plan Alternatives

Pull slopes and grade 1,000 ¢
Remove from drainage 1,000 ¢

- 2,500 ¢
Transport 13,600 c

The "Bear Creek Strip Mine" is

‘<‘<9<‘<

the only strip mine

@
e
@
@

l—'&—‘OD—‘

.0
.2
.0
.0

85
47 +
85
85

Cost
$ 1,085

2,950
14,750

within the Bear

Creek Area. The mine presents neither an environmental nor a safety

hazard to the general public. As with all strip mines within the Red

Lodge Coal Field, it serves as excellent habitat for wildlife of the

area. That area of the strip mine visable to the public is revegetated

and blends somewhat with the surroundings.

Reclamation Plan Alternatives

Grade areas of
no growth

Reduce highwall

Regrade spoil

5.3.3 Recommended Reclamation Plan

39,500 cy
200,000 cy

@ 0.658
@ 0.247
@ 0.247

$ 6,700
9,750
49,400

The following is an outline of recommended reclamation for the

abandoned mine land sites in the Bear Creek Area.
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Portals ’ Cost

Blast and regrade 6 8 2,000 $12,000
Doze and regrade 361,200 3,600
Subtotal $15,600
Contingency 3,120
Move-1in 1,560
Total $20,280

The six open portals would be blasted in and the three closed

portals would be regraded.

Subsidence Holes Cost
Fill with borrow $560
Contingency 100
Move-in 50
Total " $710

The two subsidence holes in the Bear Creek Area would be filled

with available borrow.

Structures Cost
Remote Burial $7,100
Contingency 1,420
Move-in 710
Total $9,230

The structures would be torn down and hauled to fill locations with

the gob piles.

Gob Piles Cost
Transport : $14,750
Contingency 2,950
Move-in 1,475
Total $19,175

The gob piles would be placed in fills along with the structures.
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Surface Mine Cost

Grade area of no growth $6,700
Contingency , 1,340
Move-in 670

Total $8,710

The areas where natural revegetation has not occurred would be

graded and revegetated.

Bear Creek Area Summary : Cost
Portals $20,280
Subsidence holes 710
Structures 9,230
Gob piles 19,175
Surface Mine 8,710
Revegetation 48 Ac 8 $825 - 39,600
Total $97,705

5.4 Foster Gulch Area

5.4.1 Abandoned Mine Land Study

The areas in the RFP termed the Foster Gulich Strip Mine and Foster

Mine are the two areas herein referred to as Foster Gulch (Exhibit No.

2). This is the eastern most impacted area of this study and is Tocated
in an ephemeral draw draining northeast to Bear Creek at the Bear Creek
Townsite.

The "Foster Gulch Strip Mine" is the largest strip mine in the
study area with a total length of approximately 9,900 feet. It appears
to be a double dragline cut which follows the No. 1 coal seam outcrop
from a point on the western slope of Foster Gulch, thru the drainage, up
over the eastern ridge and daylites out on the western slope of Snake
Draw. The spoil has been cast in the downslope direction leaving a cut
with an average depth of 35 feet and an average bottom width of 33 feet.

The exposed cut wall is steep, eroded and unvegetated. The spoil ranges
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from fully vegetated to sparsely vegetated based more on aspect rather
than on soil suitability. The floor is vegetated to some degree except
in those areas where coal slack still remains.

The "Foster Mine" consists of portals, subsidence, waste dumps,
numerous structures and trash. The majority of activity at this mine
site has occurred along the western slope of the draw. Five of the
fifteen known portals are found on the eastern slope of the draw. Two
of these are open and three have collapsed and are closed. One sub-
sidence hole was found directly above oneApf these east slope portals
but otherwise no subsidence was noted on the east side of the gulch.
Some dilapidated structures and trash also exist on the eastern slopes.

Of the ten portals found on the western slope, four are open and
six are collapsed. The only signs of subsidence were three holes found
in a minor side draw and in close proximity to each other. A large
number of structures of various construction materials and in various
degrees of disrepair are found along the entire Tength of the western
slope. Trash and scrap meta] is also strewn about the'entire‘area.

There are nine separate waste dumps within the Foster Gulch Mine
site, three of which are major and six are minor in size. The three
largest dumps contain an estimated 148,600 cy of coal fines and waste.
The Tesser dumps contain an estimated 2,400 cy of coal fines and are
scattered throughout the site, some of these directly in the drainage.
The major dump is 2,400 feet in Tength and has been built directly
within the Foster Gulch channel. The top is flat and quite barren. The
other two major dumps are located at the toe of the western gulch slope

and are comprised mostTy of coal fines.
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Thefe were only four subsidence holes detected in the Foster Gulch
area and all were of a very localized nature. The topography of the
draw and present knowledge of the mining activities indicates that the
workings are deeply covered except near the entrance portals where
subsidence now exists.

Exhibits No. 4 and'6 depict the locations of the various disturbances
as well as soil and water sample sites.

The major disturbances in Foster Gulch begdn when the existing
small operation there was purchased by MC&I Co. around 1910. Workings
were advanced in both the Nos. 2 and 3 seams with the No. 2 seam workings
actually joining up with those extended south from Scotch Coulee (See
Exhibit No. 1). The No. 3 seam was also worked to the south and west of
Foster Gulch over one mile. The entire complex of MC&I was eventually
known as the "Smith Mine."

Research indicates they had problems with collapse of their workings
due to thin pillars, but no subsidehce was noted other than that asso-
ciated with low cover areas above the main portals in Foster Gulch.

No history of the strip mine was uncovered.

The Foster Gulch spring maintains minimal flow in the channel from
its source in coal downstream a couple of hundred feet (Exhibit No. 6).
The quality of the natural spring is fair to poor and can only marginally
be put to beneficial use.

The water(in the channel increases significantly in total dissolved
solids concentration; most particularly calcium, magnesium and sulfate.
The increase is partially due to gob piles in the channel but also a

result of cattle grazing activities. The gob piles also constrict

5-32



U0 u3Ylans pasde] 0D ‘SULBWAA BIURAIUD

‘BuruLewsd a[oy |lews AudA yiim pasde|[od

*BuLULRWAA J4BquLY Y3LM pasde||0d
*pasde| |02

*Puruado sjqeszlLs

.vmmmmﬁ_ou Kl leLjuaed adueAUD
*pasde| 00 K]|®103

‘pasde| {00 A||e102

" 4004 duolSpues

*buruado Mo[{eys

‘pasde]0d A] L3102

*posde 02 A||r302}

‘pasde| 0D A|[eL}Jed

‘burLusdo obuae| Ausa

*Medp 9Yy3 JO woljoq

STUBWWOY

‘MeUp
¢ MRAp
SMeUAp
‘Medp
< MRAp
$MRUp
SMRAp
$MBAp
¢ MeJp
$MeAp
fmedap
S MeUp
$MeAp
< MeUp

< MeJp

40
40
40
40
40
10
40
30
40
40
40
40
40
40
40

1503
159
158
1583
1583
1503
159N
159N
3159l
158N
1S9
159M
159N
159M

1seq

S1e3404d eady. ydo{ny 493so4
I°v°G @lqel

1d0d3d 1 3SVYHd

a13I4 1v0J 39001 a3y

oN
oN

ON
ON

ON

ON

NEL

ON
ON

ON
ON

ON
ON

0)

- X - G1d-9
- X - #1d-9
- X - €1d-9
- X - ¢1d-9
ON - X 11d-9
ON - X 0T1d-9
- X - 6d-9
- X - 8d-9
ON - X £d-9
ON - X 9d-9
- X - Gd-9
- X - ¥d-9
ON - X €d-9
ON - X ¢d-9
- X - 1d-9
aueyasl pasoL) uadg  ‘ON



"$1d-9 Lejdod aaoqe A|3d8di(
*01d-9 Le3+o0d anoge A[3o84l(Q
*9d-9 [e3+40d jo 3sem abeuredp syz dp
*9d-9 [e340d jo 3som abeutedp ayz dp
"9d-9 |e340d JO 3sam abeuLedp ayp dn

ST USLI0Y)

0¢
0t
q1
01

. "34-y3daq ‘bay

30UBPLSANS eady Yyd[ng 4931504

¢'v'G °Lqel
L1¥M0d3d I 3ISYHd
d713I4 v0J 39007 a3y

01 9-G

ST ¥
G2 £
0€ 4
02 I
"14-"eLq "bay “ON



"pauys o1 400d peld |ejall/poom y1S-9

-asnoy ue4 05T Jood %001q €1S-9
, *pays Jawioisued] 9 J00d pe|d |e1aw/poom 21S-9
"oRyS 09 400d peldo [ejau/poom 11S-9
-asnoy uey : 912 400d %2019 01S-9
“orys 00) N Jood poom 6S-9
*doys 21430819 pue sutLbuj 009 Jood suos 8S-9
RELUN w 00¢ ~ uood poom LS-9
*asnoy mm:m:m 000€ 4o00d pe|d |e3}aw/poom 9S-9
9bpLdq LOpwz 001 4o0d JA9quiL] GS-9
"pays 79 4o0d A peld |ejauw/poom ¥S-9
*3oeys burje3l : 06 Jood poom £5-9
"obpLag 021 Jo0d JaquiLy 25-9
*A00] 4 93840U0D €3SNOY J030K G/E ALRS 30019 1S-9
"Pays 021 4o00d peld jejsu/poom IS-G
STUBWIOY IEEIEHN UOL}LpUOY U0L3oNd3suo) “OoN
S24N30N43S eady Yo |ng 493504
€°v'G @lqel

140434 I 3ISYHd
1314 w02 39007 a3y




auLzebew 4apmod

“PaYys

-doys

‘Pays
/@9L340
*a2ddoy pue dwnp onuajp

.:mm;p.m>_mcmpxm
‘buLpihg Jofew ¢jueid [eo)

“pays
asnoy 3|eos
"sbui|lamg €

"pays

"pays

STusuo)

142}
oSt
0o0e
09
00€
008

008%
001
9¢
09¢€
0¢L
09

* 9Z1L
IEFIERS

Jo00d
J400d
Jood
400d
J400d

J400d

J400d
J400d
Jdood
J00d
400d

J400d

UGL3 puoj

auo0ls

peid [e1aW/poom
91942U00/pOOM
pelD [e318uW/poom
auol1s

[9931S/4o2quLl/83842U0d

Le3suw/3201q
peld |ejoW/poom
peO [Pe3l3W/pooM
pe[d [e318W/poom
pejo [ejsw/poom

peLo |e1su/poom

UOLIONAZSUO)

9¢5-9
G¢S-9
¥25-9
€25-9
2¢S-9
1¢s-9

0¢S-9
61S-9
81S-9
L1S-9
91S-9
61S-9

~oN

g 9bed - sS2uN3ONULS BBUY YO |NY US04 - £ p°G o[qel



Aa030v)SL3BSUR
Aa03084513805UN
Aa010e4S5L38BS5UN

Aa032e3s13eS
Ai030e4SLyeSUN
Aaoloegsiiesun
Aa03200151305Uf)
Aa030eS1305UN
Ai03oRiSLiesun

Aa0300)SL3RS

A4030e])SLlesuf

X

¥

A3Litqestns uorjewe|day

‘UOLIRAUISQO P[3L} UO paseg x

3UON sauL) [eo) 008°9
auopN a3sem/saul) |e0) 00t ° 201
QUON 91sem/sauLy [eo) 00¥°6¢
asaeds 93SeM 000°T
SUON sauL4 |eo) 00¢
asJaeds 91sem/sauLy |[eO) 00t
asJedg 931Sem/saulLy [R0) 00¢
BUON . 93Sem/saull |[e0d 002
asdeds 91s5eM . 00¢
auopN saulLy |[eo) 0§
3UON SauLf |eo) 002
uorye3abap adA1 ¢ PA T10R "3s3

Salld q09 eady UD[NY 493504
v ptG alqeL
140434 I ISYHd
41314 02 39007 a3y

6#
8#
L#
9%
G#
r#
E#
it
T#

dung
dung
duing
dung
duing
dung
dwng
dung

dwnq

UL

Z# dung druis

1# dung diu3s

uoL3ed0n

"9°4
"9 d
"9°4
"9°4
"9°4
"9°d
"9°d
974
"9°4
"9°4
04



Ado3oeysiyes 000° 00 _ 0066 ULl dL431S Yo1ny usyso4

ATL[1GeI NS uoLgelie[day ¢ PA - SUN[O} [Lods 34 - [abua] U0[7e307

sauLll dL4lS esdy yo|ny 4a3so4
§'¢°G °2lqel
140d3d I 3ISVHd
G13I4 V03 39007 a3y



‘runoff, particularly flood flow, which could result in accelerated
erosion. |

Laboratory analyses and field observations indicate that the chem-
ical and physical properties of the soils occuring in the Foster Gulch
Area are suitable for reclamation purposes. Where soils are underlain
with weathered shale bedrock some clayey textures occur (sites 5-TS-1
and 5-TS-4), but these soils do not appear to be extensive and should
not be significant to the overall reclamation of the area. However, the
steep slopes, many rock outcroppings, and shallow soils (6 to 12 inches
deep) that predominate the area will 1imit the amount of topsoil avail-
able for reclamation.
| A11 gob piles in the Foster Gulch Area are barren of any vege-
tation, extremely acid (pH 2.9 to 3.8) and unsuitable for any rec-
lamation use. However, the materials in the spoil outcast piles that
paralle]l the strip mined portion of the area appear to be suitable for
most reclamation uses. thh the exception of sample 5-0B-4 (E.C. 13.0
and 111 ppm Nitrate) all samples taken from the outcast piles have
proven t6 be chemically and physically suitable for use as subsoiling
material, The addition of appropriate soil amendments may also permit
their use as a topsoiling material in selected areas.

5.4.2 Reclamation Plan Alternatives and Costs

The hazards to the environment and public within the Foster Gulch
Area ranked in order of priority are (1) open portals, (2) subsidence,
(3) abandoned structures, (4) gob piles, and (5) strip mines. Each will
be discussed in terms of remedial alternatives to the associated aban-

doned mine land studies.
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There are fifteen portals associated with the Foster Gulch Area.
Six portals in the area are open or‘partia11y open. The remaining nine
portals are in various stages of collapse. No water seeps were found

issuing from the pokta1s.

Reclamation Plan Alternatives ' Cost

Gate and lock 6 @ $2,750 $16,500
Doze and regrade 15 @ $1,200 18,000
Blast and régrade 6 6 $2,000 12,000
Concrete Openings 6 @ $1,650 9,900
Pneumatically stow shut 6 8 $2,650 15,900

Six subsidence holes were located above portals in the Foster Gulch

Area. Most are deep holes with steep sides which pose a safety hazard

to the public.

Reclamation Plan Alternatives Cost
Fi1l with borrow 6 @ $280 $1,680
Fill with gob material 6 @ $480 2,880

There are twenty-four separate abandoned structures scattered
throughout the Foster Gulch Area. Construction material ranges from
stone, concrete, block and steel to wood, timber and sheet metal. The

structures are in various stages of disrepair and pose a safety hazard

to the public.

Reclamation Plan Alternatives Cost
Salvage 90% of bury at site $36,400
Bury at site ' 5,948 ft2 @ 0.918 +

4,785 ft2 @ 1.122 +

5,600 ft2 @ 5.292 40,500
Remote burial 5,948 ft2 @ 1.284 +

4,785 ft2 @ 1.561 +

5,600 ft2 @ 6.512 51,600
Bury in surface mine 5,948 ft2 @ 0.978 + v

4,785 ft2 @ 1.255 +

5,600 ft2 @ 5.900 44,900
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There are eleven gob piles within the Foster Gulch Area of which
only three have a significant amount of volume. The remainder are small
piles scattered along the drainage. Although none of these gob piTes
presents a real danger to the environment, there is some danger of fire
by spontaneous combustion.

Reclamation Plan Alternatives Cost

Pull slopes and

grade 800 cy @ 0.247 +
30,000 cy @ 1.085 $ 32,750
Remove from drainage
and grade + 26,700 cy @ 0.348 +
30,000 cy @ 1.085 41,850
Transport 161,150 cy @ 1.085 174,850

The "Foster Gulch Strip Mine" is the only strip mine within the
Foster Gulch Aréa and the most extensive surface mine in the Red Lodge
Coal Field. As with all other strip mines within the coal field, it
presents no major environmental or safety hazard to the general public.
The mine does provide wildlife with a diversified habitat. However, the
"Foster Gulch Strip Mine" has more of an area void of vegetation than

the other two surface mines combined.

Reclamation Plan Alternatives Cost

Do nothing $ 0

Grade areas void of _
vegetation 40,000 cy @ 0.247 9,880

Highwall reduction 39,000 cy @ 0.348 13,570

Spoil regrade 300,000 cy @ 0.247 74,100

5.4.3 Recommended Reclamation Plan

The following is an outline of the recommended rec]amation plan for

the Foster Guich Area.

[#3]
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Portals Cost

Doze and regrade 9 @ $1,200 $10,800
Blast and regrade 6 @ $2,000 12,000
Subtotal $22,800
Contingency 4,560
Move-in 2,280
Total $29,640

The six open portals would be blasted down and the area around all

portals would be regraded.

Subsidence Holes | Cost
Fill with borrow $1,680
Contingency 336
" Move-in 168
Total $2,184

The subsidence holes would be filled with the closest available

fill and the area regraded.

Structures ' Cost

Remote burial $51,600
Contingency : 10,320
Move-in 5,160
Total $67,080

The structures would be demolished and hauled to "head of hollow"

fills along with the gob piles.

Gob Piles Cost

Transport ' $174,850
Contingency 34,970
Move-in 17,485
Total $227,305

The gob piles wou]d be transported to "head of hollow" type fills.
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Strip Mine Cost

Highwall reduction $13,570
Contingency 2,714
Move-in 1,357
Total $17,641

Because the bottom of the Foster Gulch Strip Mine has not reveg-

etated itself, the highwall reduction is recommended.

Foster Gulch Summary Cost

Portals $ 29,640
Subsidence Holes 2,184
Structures 67,080
Gob Piles 227,305
Strip Mines 17,641
Revegetation 128 Ac. @ 825 105,600
Total _ $449,450

5.5 Virtue Gu]ch Area

5.5.1 Abandoned Mine Land Study

The disturbances along Virtue Gulch were incorporated into this

study following the awarding of the engineering contract. The inves-
tigations were 1imited to those sites east of the present Bear Tooth
mine permit boundary. Names have not been assigned to the individual
sites along Virtue Gulch. Three separate areas were defined during the
site visit and were designated as Site Nos. 15, 16 and 17 (Exhibit No.
2).

"Site No. 15" is a rather small area along Virtue Gulch consisting
of one closed portal, four dumps and a dilapidated loadout structure.
The major dump contains approximately 14,200 cy of carbonaceous material
and 1is 1oéated along the banks of Virtue Gulch. The three minor dumps
are estimated to contain 3,600 cy of carbonaceous material and are

Tocated along a northern ephemeral draw of Virtue Gulch.
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"Site No. 16" is another small area west of Site No. 15 along
Virtue Gulch and consists of three portals, two minor dumps and two
structures. The portals are located along the northern slopes at approx-
imately the same elevation. One of these portals is open and two are
collapsed and overgrown. The two dumps are located below these portals
and contain approximately 1,200 cy of waste and coal fines. They are
only sparsely vegetated. The structures consist of a shed and mine
tipple in poor shape.

"Site No. 17" 1ies in the hills and ephemeral draws north of
Virtue Gulch. It consists of six portals, some subsidence and five
small dumps. Only one of the portals remains open while the rest are in
various stages of collapse and revegetation. One of the collapsed
portals (17-P6) seeps water. Subsidence holes occur on the hillside
directly above this same portal. The waste dumps are very minor in
nature and are Tocated below the individual portals. Two are reveg-
etated and the remaining three contain approximately 400 cy of car-
bonaceous material.

Subsidence in the Virtue Gulch area is a localized occurrence above
Portal 17-P6 and appears to occur due to the sha]]ow cover above the
portal entrance. A1l other portals appear to be driven immediately into
high cover and shown no subsidence.

The two major mining operations in Virtue Gulch were the Brophy
Mine and the International Mine (Exhibit No. 1). The Brophy Mine,
originally the Smokeless and Sootless Mine, was opened in 1909 and ran
continuously until 1932. It was re-opened in 1940 under the name of the

Brophy Coal Co. The mine continued in production for several years with

5-38



mining done in the No. 1, 2, 3 and 4 seams. In 1978 the property was
acquired by the Bear Tooth Coal Company and development work is con-
tinuing today. Disturbances from this site were not studied since it is
still in operation. 1

The International Mine was responsible for the bulk of the dis-
turbance studied. This mine opened around the turn of the century and
ran only until about 1916 or 1917. Plans found indicate that most of
the mining was confined to the No. 3 seam but that openings to the other
seams were made for exploratory purposes. This explains the high number
of portals for a rather small operation. Mine maps indicate this to
have been a conventional room and pillar operation with no evidence of
pillar extraction.

The water flow in Virtue Guich during the study was extremely low
(Tess than 17 gallons per minute) but, considering the slope of the
drainage basin and the incised channel, the peak flood flow is high.

Gob piles located in the floodplain and channel constrict flood flows
probably causing accelerated erosion.

The water quality of Virtue Gulch is fair with its primary use as a
water source for stock and wildlife. Wafer quality rapidly deteriorates
from site 9 to site 9A (Exhibit No. 4). Specific conductivity increases
by a factor of two. The gob pile and cattle grazing are primarily
responsible for the increase in dissolved solids. Evidence of cattle
grazing, chunks of weathered coal and slag and evidence of iron staining
were observed in the vicinity of site 9A.

The total increase in dissolved solids loading from site 9 to 10

was around 85%. Sodium Toading increased similarly from site 9 to 10
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(90%, 48%). Several trace metals were analyzed above detectable Tevels
at both sites. In particular, copper, iron, selenium and zinc were
often above detectable Tevels at both sites. Detectable mercury at the
downstream site could be a result of mine related disturbance. No
specific trend was observed for the remaining trace metals measured
above detectable Tevels. |

The observed level of mercury could constitute an environmental
hazard since criteria established for stock usage (0.01 mg/1) was
exceeded (Zucker, 1972). The observed trace metal concentrations of
certain parameters could also have an effect on fresh water aquatic life
(Zucker, 1972).

The Virtue Gulch portal seep. was indicative of coal water. The
seep infiltrates before it reaches Virtue Guich and has no effect on the
quality of the stream. Minimal flow renders the source virtually
useless and constitutes no environmental hazard.

Most soils sampled in the Virtue Gulch Area have proven to be
chemically and physically suitable for use in reclamation. Sample 15-
T5-1 has a rather high boron level (7.44 ppm) in the surface 6 inches.
However, this site does maintain a good vegetative cover, and because of
some mixing that will occur during salvage operations, it is not be-
Tieved that the elevated boron levels will present a problem to any
reclamation effort. Topsoil quantities in the area are good, but some
problems may arise near sample site 16-TS-1 where steep slopes, rock
outcrops and scattered rock fragments may limit the availability of

suitable topsoiling material.
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~~

Samples were taken from three gob piles in the Virtue Gulch Area.
A1l sites are barren of vegetation and are extremely acid. pH readings
range from 1.8 (samples 15-0B-1 and 16-0B-1) to 4.5 (sample 17-0B-1).
Materials from these gob piles should not be used as either topso111ng
or subso111ng mater1a1s |

5.5.2 Reclamation Plan Alternatives and Costs

The hazards to the environment and public within the Virtue Gulch
Area ranked in order of priority are (1) open portals, (2) subsidence,
(3) gob piles, and (4) abandoned structures. Each will be discussed in
terms of remedial alternatives to the abandoned mine land associated
hazards.

Ten portals were located in the Virtue Gulch area, two of which are
open and eight are closed and collapsed. Water is seeping from the

rubble of one of the collapsed portals.

Reclamation Plan Alternatives Cost

Gate and lock 2 0 $2,750 $ 5,500
Doze and regrade 10 @ $1,200 $12,000
Blast and regrade 2 0 $2,000 4,000
Concrete openings 2 @ $1,650 3,300
Pneumatically stow shut 2 @ $2,650 5,300

One localized area of subsidence activity exists in the Virtue
Gulch Area and consists of nine deep holes. These subsidence holes are

not easily visable and pose a safety hazard to the public.

Reclamation Plan Alternatives Cost
Fill with borrow 9 @ $280 $2,520
Fill with gob material 9 @ $480 4,320

There are only three minor structures within the Virtue Gulch Area.

A1l are of timber and wood construction.
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Reclamation Plan Alternatives Cost

Salvage 90% of bury at site - $495
Bury at site 600 ft2 @ 0.918 550
Remote burial 600 ft2 @ 1.284 770

Nine gob piles exist within the Virtue Gulch Area of which seven
are small in size. The two larger piles 1ie within the floodplain of
Virtue Gulch. Due to the detectable level of mercury below these larger

piles, they may be considered a potential environmental hazard.

Reclamation Plan Alternatives Cost
Pull slopes and grade 4,700 cy @ 0.247 + .
, 3,000 cy @ 1.085 $ 4,415
Remove from drainage
and grade 5,800 cy @ 0.247 +
3,000 cy @ 1.085 4,685
Transport 19,400 cy @ 1.085 21,050

5.5.3 Recommended Reclamation

The following is an outline of the recommended reclamation for the

Virtue Gulch Area.

Portals ‘ Cost

Doze and regrade 8 6 $1,200 - $ 9,600

Blast and regrade 2 6 $2,000 4,000
Subtotal $13,600
Contingency 2,720
Move-in 1,360
Total $17,680

The two open portals would be blasted down and the areas regraded.

The area around the eight collapsed portals would be regraded.

Subsidence Cost

Fi1l with borrow $2,520
Contingency 500
Move-in 250
Total $3,270
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The subsidence holes would be filled with available borrow and the

area regraded.

Structures Cost

Remote burial $ 770
Contingency 150
Move-in 80
Total $1,000

The structures would be demolished and hauled to "“head of hollow"

fills with the gob piles.

Gob Piles - Cost

Transport $21,050
Contingency . 4,210
Move-in 2,105
Total $27,365

The gob piles would be removed from the drainages and transported

; to "head of hollow" fills.

Virtue Gulch Summary

Portals $17,680
Subsidence 3,270
Structures 1,000
Gob Piles _ 27,365
Revegetation 42 Ac. @ 825 34,650
Total $83,965
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